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(54) STORAGE CONTROL SYSTEM AND MICROPROCESSOR 

(57)Abstract: 

PURPOSE: To control the attribute information on a 
physical space with the resolution required in a system 
and also to control the physical space with high 
reliability and in relation with the attribute information 
even in a page sharing system and a multiprocessor 
system. 

CONSTITUTION: In a virtual storage support system, a 
physical space control table PMT is provided outside a 
microprocessor 1 to hold the attribute information on 
the areas of a physical space which are grasped as an 
assembly of areas with correspondence secured to 
these areas of the physical space. The microprocessor 1 
is provided with a physical, space control means 5 which 
acquires the attribute information from the table PMT 
and controls the information. The means 3 contains a 
physical slace control table retrieval control means PST 
and a physical information buffer means PIB which holds 
primarily the attribute information acquired by the means 
PST with correspondence secured to a physical address. 
So that the processing speed is increased for control of the attribute. 
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Krasn^ttar K^*«ii2iBi(o3i7 K^«fe 

i-sfcfcKatriS'W ^ n^ , i3-fes/*jcR«'e>ixfc*a^ 
niva^a*. 

[ft*«2] «r«B«aasm«a#aw:, »itk^ 

^satt^^tfflJssrttaffimffaT 1 -^^^**^ 20 
5«tesr^*< fct^rr-swaffimvaT 1 -^***] 
®^a£, miBwafflmvaT 1 -^***]*^*^ 

Sr*UT*5 3Bt#« 1 left^iEtMffa^r- 

[M*93] «rtBJBtttif#H\ 4&a£IHfc«0 3-ce> 

ft^xWJ XS:»^i-5 fc»©^^*>f Xfflf*Sr*tp 
fctf>-T?fc*i»*£ 2 fE«0>i5««a*>*7 t ^ o 

n»*q[4 ] striEftaffira^a^-^flksRwjw^a 30 

tta^ra^av 1 — ^xt/mi5i»a««^y7r^ 

fc©^fcS»*«3IE*©IH«fl c a>'^7 t A 0 

5 ] 1 #clE«£ *ix-5«aaPflt^*t LT2ft 

5*^sr^i-#fiawax v*aara±©««tc*f urif a 
^ 4 lEtt^fatMffa v-* X A c 

rtffl-e^^ttsiaar k^^7 k^^lt 
tb^i-^fcfeoiaaffiBnwa^ai:, 
ttaswwa^a-e^sttsur Ku^^jRttSr^a 
■*-5fc»©*affin*a#afcS:**, 
striE*a2Siw«a^att, w^r^^fei7 K^ta 

»I7 Ku^ldJ:o-C«f^S*t5fiB«<©JBi4««4:t 
Lfc»a«»» Sr««pi-5fcfto*a«*^ y77 

^a£. «tia*«««i*tT#axtt:ifcaffi[Ri«a¥a-e 50 



•afl»«»3ftsi»iB«a««^< v?t #aic#fiE l*v*» 
bttsRi-sttaamva^-^/utt^jw^ai: «r*A/ 

[M*£7] IWB«HlH/<y7r?att, mis** 

«a«i*p#axr4ttasiin«a*a-c^**ixfc«ar 
Kw^^jcsi-swar Ku^«r-&tfWafli«»ds»fiE 

*asM*a^-^**iw«i*a^aftu, «eiT£ 

s ] mriB»a*«-'* * 7 7 ^aa> & w^j s tt 
sttafiHRSrgtf-T* ^asir^^-^tesit^B*^^ 

[nt&g 9 ] misttasnva^-^aksRftsw^a 

f4. «5aapafl c a , 7 t — -?^<dt K^^srft^i-syt*^ 

f^a5^(o^T*#btL^fis^-s^v^T^a^p B ^« : a^ 
— ^Sr«feSRi-5 t><o-e*>swi*« 6 nm 8 OfpJ^^ 1 

[m*9 1 0 ] «rsE*affim«a^-^**«»^ 
at*. ttaffliBffaT 1 — ^/uavmiaflfcafflfw^y^r 

*a^*«*c^*tt5JRtt*«S:*^S*5feae>^»# 

1 *ia«<oE«»a^^^ a 0 
[0001] 

[s*±<o*ij^^»] **wttiB«*a^^^Aatt5Jc 

[0 0 0 2] 

[^^S^ff] ftaffllBJcH-r5*tt<o-«!li: t^<^ 

— ffj^s*t5o ^©flam*. 3Mft<o* *y 

-YXdS3 2 If y h-efcSAS, — «BS(OROMttl 6 If y 
K Affl^J^® (I/OTvTf) tt8 ify hi:4otv> 
5 0 r©J: 5*pr^<^*-f X«r^m-r5^r&^ try 

ot^ W^Uny ho-7^^(D7 F^f:St5 
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3 

s<X\£ 1 6 \fy h t 3 2 try h(D7*/<<<X 

W^^yhn-7d^tif:7K 

[0 0 0 3] a^IM XJg^SrlKJfifti-SfiWfc UTIS 
#IBHg6 2- 2 3 2 0 6 2 $ fhtz h <0*Sfc £ D 

ft, «ar Ku^lc^lEUT^D^yl^rtffl^^l^-Y 20 

>r x««astt*tb<*tt5 0 r<D^tcjscT/w haw 

[0 0 0 4] »aSPfl^Bli-«3E^aiJ0JRtti: LTSiI so 

tat, ««^>r ^^^sr2»sa«i:-r5tta2Siw^^7 i A 

^^l/-x>r >'^v/^y i A£0^ffi^ ( toT2»:fSti 
[0 0 0 5] 



[0 0 0 6] *fc^^t^Xg]£©*St LT£nf>*b-C 
«>, »a3^*©fiB«1^>fX3ftS>c#<^S^9■rjf5^:v^5>: 
ft 2 5 h i:ft5o U)6*L— «^^8S*bS ^ * 

is*tti»tt«affiiRio*a^**»*s*t5i»^ST 
sjwi- 5 r t n mmx*#> % o 
[0007] Stic i»affliB«aicfcits«a^-^ 
a3fe»as[Bffa^-^rt^ffl 

^gij/r(o«iasra'B : a'7 i — — 

•I7Ku^i:»LT«*©#I, *H*«a**M£:-*-5 

J!i*5»t5»att«*t i: 0 »att#*-CH:fcV\, 
CT*affilBS:*^^^DTtofiJ«^t«a^< 

*ifftaffim^BB'f-5JIH4*«Sr. v-*^ A-eg#£*t 

7 p Dt^f$rgif5^^i:fc5o £fcfc:*affimfc:H 
■f 5JRf£« E a^fca&<0«j£tfS^>r * o^o-fes/^^^y 

»*©**«.a3Sft«r«ttic Uttv^EltVa^T 1 Att 
[0 0 0 9] 4fc#«ffl<0SiJ©Btt«u 7K^^/ 

t- # 5 lEft^a ^ a m m > * r a \c&m * 

[0 0 10] **M©3E^giJ<oBtttt, ^a^WJiO^ 
457 KU^^S*UTia— ^4fear K^^9J>9#(t5 
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Atb# * ft if lc # 5 ffia £ ffi ^{ 5 r £ # "C # -5 12 

[0012] 10 

[0 0 13] tftfc*>, fitfflllBltSrf-*— ht5^r 

So 

[0 0 14] M^WSC07t^O^LScOr^^{t:^7t^^ A 

[0 0 15] B&IEJRttliaas, ^^i^Xcofc&co 

SK«iaT K^^^JS-rSJRttWfliSrifta^lH^a^ 
[0 0 16] /^t^Xfliafi, W^nXnir^cD 

[0017] ifrmnk£tiz>yomQmt2&^mti$ 40 

[0018] wafflmwa^-^ofcfto^^yspjffl 
s^TttdKtTpjctt, ftaffliBfa^— X/wc*f u 50 



6 

icufc^ot, miattafflnva^-^ttaifww^a 

^^^oigffT^^tt^ffiics^^T^a^r^^a^ 

[0 0 19] 

4 ? n Xnir y i^rtffl<Z>fE«*a<OlE«**^j»»*ix 
ftv\ ^(Z) ^ i: (i, ^'7 t A(Z)S3ftftai^U,T*afiB 

Ltk >><;x*>f X-^— v ? AH#x.^fc^^fiJffl^^ 

s#ra^u t tc^i!'i»^ft^a^ratcs-r5Mttif# 
[0020] -^>r ^nXniryiHaftasifflwa^— x 

rortfi, »aSPfl^Bi-f-5J|ltt«a©fcit>^«fiB;ds 

[0021] «ttw«tt«asiw^itt«tt^»jcsf**t $ 

^8U*0»affifB*a^--^S:««i-5»fr-Ct. — 

o^)M7K^^l:SLt-o(D#I, ^Hff$R^*tJS 

sttSo ^cDztte, mm. w^mnkmrnr 

[0 0 2 2] 

[0023] [ 1 ] gEireaotts 

[0024] iaiicn*58M^5iffls*t«i5itfl c ao« 

t^ar yu* (RS7K^). i:tot«SJi5«8 

^x7i: LT#aLTftS7 Ku^ (^7K^) T*# 
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wm^m^m.'r-zf at (onm^mi^xwrnr yu 
mwr Ku^-T?r^-fe^sixs*affiBB4 * 1 real 

<fcoT 2 »cia« 5 Ji 1 Rfa« 4 ±tc& 9 & 10 

tf 0 -<ot# l^^cla^»4^cffi#^s/j^v^i:gr^i— ss©^— 

^*2ftfB«5fc:igaBU * £ KSf UV^— Aix 
■eiattflJSSr^flRbfc^^Sr^i-fllSiSix. Hit 

yss^-^&*«£iW4^&ifi^fflu aejE^tt 

[0 0 2 5] ^<DX 0 tC-t*te>JRtt««tt*affiPfl4 

hic#tta*©j: 5 icttasnwafcisit s«ar k 

«\ — o(D*ar Ku^{c*fLT«»^#H8. ^MlffS 

Sib £ nfc ^t^r^iao r m— mm^<- teste 

[0 0 2 6] [2] EttfIv'^7A 

[0027] m 2 iciaig 1 ^ LrtzuiM'gmzmm ufc so 



8 

>^ey. 5li2»:ffi«i: LT^aa^-f^ ^ 

So ^ ^ ^ y 4 ttA- K !> x 7 i 1 t*I 

azzniBo^ y 7r««i if 5 * ^ y (Dfflfrk s 

ISWS:*#-hU ^I7K^^I7Ki/^tcf 

5o »afflmifl c a©fc«><omEi»affliw»a'7 t -^/uA 

[0 0 2 8] ^^a^Ptytl l^joV^Tl It?** 
h&^trfo^fflm&ft^-iy bXh% 0 <tis<frMW*--*y 

4:©ra-ete2IS*t5o ^(DfztfxDf—? All Ui/*?D 
IR. f-^tUA^^DOR, 77>ftALN^ 
t5o WMr-^/^DB^3 2t^7h, US?** I 
DR, DOROtf^ hW3 2 t'y ht*fe5t§, mllS 
7^-f ^ALNI3\ *©A*fflli:a*fflli:OM-e3 2 tr 
y M^StLSJLffil 6 try h^T&l 6 try KirSrA 

te^y"-^ ^r^^° yf^f — ^ * y ^ r -5 [h]&& -Cfc 

[0029] ^^a^igfSB i Fi3u ^ra^r KU^SSffl 
^Tf7K^^hP-y|ffAS* (*tto— >T^ — 

y — K/7>f hfi#R/W*, ^^(O^^^-i ^ 

fy^fnyhp-zHf^BCi («I*M3 2 fcTy 

i =0-3604 t*y hcDfg-^i: ^^5) ^rW^ 

^T{f-^DC*$rA*-r^o s<*mW&B I Ffi^^ffe 



(6) 



0 19 7 



^JPlHI*ADD*capJH»«Sri36 9. 7K^HlAi/5? 
4otv^5o ^^»J«SSB I F lUittaffiMWMMS 3 
[0 0 3 0] ^^D^Dtytl^PjTK^^A 

bicw^s^st Ku^ffi-^x^^sywiSfBB i F^e> 

UKf1^*i££, tioKlilLf-^lif-^^DBS: 10 
^ttT7>f ^ALN-e^^ffiOflHSBB I Ffrb<Ds<*^4 

7* — * I* * * * f a Bl 9 5i*WF qURffi <Dh% — 9 * 
^ -fc ^ &ftt>ti Z> 1 £ i**HBT ^irx «r?T;b1*7*— * 

y7rP I B^feJRtt**3 1 <Dt><ho<h UTS^S 20 
r k&x%z> 0 

[0 0 3 1] ? n^uir^lJ- 1 j&>fcT K^^A 

Btcffl^s^sr Ku^m-g-a^^sjffliifSB i f^& 

a*»fPdS«*Stb5 4:. *tti# 
U-S^^DORKHry h Sftfcft, 75>TtALNTv^ 
*»JflPffl5B I F^fe^f>fXffif«^?£oTf-^/< 

[0 0 3 2] ^❖RW&^a^fcx — 
K tester 7>ftALN &&&'&~r\z&^rmffl^- y 

[0 0 3 3] [3] ttiSnffl 

[0 0 3 4] BtrKA^SJWHW^-^y h 1 ltt**ll 
57 Ku^fliattr K^ffl^^^^AORlC-fey h 

ti, tea£IW«3B««2i£±oT«>ar KU7[:*«S 
[0 0 3 5] ttisnfflfl8l2tj:, B2fc«3*LS± so 
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M7 K^ifei7 K^^MtfeS^l 

t5fcftO»«7 K^*«i«DATi, rtU-± 9 

tt^1S«UT*3< r K^««/<y77TLB4:H« 

Kl^liT K^K^<y77TLBIcai3ii4 
*t£ 0 ®^Wc!SS7 K^^7 K^^y7 
r TLBrt^ca«*i^■Cv^St>^o^:— ai-S»-fr(cii, 

y7rTLB^6ftl7K^2 1^fflAStt5 0 * 

TLBl:SftSn"Cv^v^i:tt, i»7K^«ft 
iiDAT(aot7 Kl/^^gf-y/^-^ U-v^ 
9 A T B R )8S»-f MffllB flr-^ A T #tft# $ 

T7 K « y 7 7 T L B IcSfi* ^ -t<0«* _h 
IS i: H«fc LT7 K y7rTLB ^5>«H7 

Ki/^ 2 1 j&Sffi^ixSo ft, ^ n^nir 1 a* 

"C^StlS ± 0 \ZT K^^y77TLB^/W^ 8 

^-r^sss^iio-rr K^ajA^^AOR^g 

**©S4»17K^tLTta*SJi5o r(Dj;3t- 

LT#6*Lfc*ar 2 1 r k^/^ 

ABlcW^SaxSo 

[0036] »3£iH«Sfc*m57 

±5*2 i/^;u^^ym^Sfflt6 r. ^ ^T-# 
E5J>i*;tx5o EI3tc^(t5ir^^^hx-y/^U^^ 
[0 0 3 7] [4] «9&KI'I E 9 

[0038] Mti«ii3 miBiaaffim*a-c*. 

h 1 1 ^fctH*$ti5*17 KW^ 2 1 SrA* S« 
««rifcStcjSlST«ELfc9i-5o »«ffllWM««3 

TSt, rtti-±oT#^tty u c^3ST Kl/^iltt** 

^h«»&— ^W{cia«bT*5<«a*a^y^r p i 

Bi:^&«fiE*Jx5o «l*«^y77PIBtt, rax 

\^&i&£thZ>mm.T 2 i#ftnu«/<y77P 1 

B rt ic ^® $ fix v ^ 5 fc O i — S-T 5 d»5 ^ Sr*JS U . 
1S:^^»J»«B I F*ifl^a*i-5o '**ffi!H(P«B I 
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©iftir K 2 1 *S«>attf y77PIB fclSft $ 

Six, «a^-^*sii«i«i««PTsjcj:o-r«affl 

/<^d B&mc&mT-zfsu$immmmmp t s ^gs 
ut«n»«/^y7 7 p i B^»»stt. *a>«L $&a 
r kw2 i<Da^i^ssiu-r±iE^[^«tcu-c^iaif 

«/^y7rP I B^P>JRtt««3 1 *»-C^^»J«I«SB 10 
I FtC^^L^o *IT KU^flf2 lXtf/^SJflSB 

P I BtftlSBflT^ ^PMTi©rt$©I^ 

p i BcoMtt««^##^^^^#^-r^tt^^-r 

5 «I2fflflf -^PMT CO JRtt* $k t ^m-t £ o 
[0 0 3 9] BWTIi/^^^-yf-ttfe!?, WKfftlK 20 

if>T ^/^tc*5tt5T K^^±©7 Ki^ftBtPii 

[0040] c 5 ] *a£ia tif^- -jjv 

[0 0 4 1] E9 4 tCt^a^HWa^ — ^PMT^i 

I^te3 2 tf y hfilj&i: LTi^5 0 ifear K^Srltt 
ffl0^b2. 8. 1 0 try M^Wf'So -Lffi2tfyM* 30 

wr Ki/^ams: 1 g^m h-f o(o««m»w-*-So 

If-y/i/PMT^iT Ki/^^St5o J5c©8tr 
t, M^&<£> 1 0 tf y Ml^Hr^s >rt€:4 k/M h 

e^f-^/up p T©2a-c**sn5. •afflm»a^ 

— ://W<— PTBRIiMt^^a ls"r — Zf 40 
/WPST(DifeSHT Ku^SrJgS-TSo **:*a-fe^>3 
yr-^P S T^f^l^—^r-^P PTco;5fcS 

±&2 try hR-e4*©«Jasrefl c a7 t — ://w<— ^ u 

Sfil^aT K^:*£>fteD8 if y h S^rJPff UfctcD^ 

fta-t^^a >f-^p sTF^co^fjSi-^^^ h y CO 
TK^iis, Sbtc^co^^hy ^^tt^ffi^ift 
17 Ku^cojfe© 1 0 try h PSrJD||LUfct(DdSWa^< so 



-^r-^PPTft(D)(tJSt5^> h y <OT Kv^t 

o-feyU- 1 f*r<75f^£gc^^T^aT K^i:^ 
Lt«»t*^i/7rP I BJc««fbT«ffi-rSo SftlE 

^jisjttttta^-^ttagfwwawPTSdswjo ft 

r co^fJJco^^, KjIt^i/ayf-^PSTO 
h y ££iS2 ©8»-C2 5 6 h V , tJS^-^r 
-^/VP PTC0ai> h y^Cfi2 0 1 Oftl 0 2 4xy 
hy^rft^o fcl'fe^v'ayf-^A'PSTO-o^x 

^hy^M^-r k M^-^f-^p p tco— oco 

P STt*iI^^r-/^P PT(0-r— XfS 
*tcik/M hi:*^ «a&^5ia*#B*:*£;*K: 

ft5o 

[0 0 4 2] [6] ftMlflr-^xyhys 
[0 0 4 3] B 5 tJittWaffilBffa^-^Srfll^-t-S 

M^^^^PTBR|j:3 2lf7Ffc^ Jbffi 2 2 

tr^ M^wfea-fc^ v-3 >f*-^PST©5ti7 Ki^ 

*&*-r«>a-fc^>3 >"r— ://w<— *P STB^Iry 
h£*VCV>£ 0 »it^^gyr-^PSTS7^t 
0 try MSO^AoTV^ t>£>£ 
^ft-Tc ffio t«lt ^ a yf-^P S Tli 1 k/< 

[0 0 4 4] B Ste2 tT y HfcO-^iM' XSrffi^i- 
£0 00*. MB S = 00fi8 tTy K 01f±16 tf y K 
10li3 2lfyN, 1 1 6 4 If y h i: 5 J: 5 ft*&5£ 

[0 0 4 5] WTttlRl«tc:2 If y h & 9 * ^ y T 2 ±X 

!)x^hriU 0 1ttl?x>f 10f3:2^>fK 

fe^n-fey-^tsi^^ey Sfrlii«JS»f^Fjt6-e*>5{c 

5ft*frici«3«^^eytc»urT«e)^*>r h^c^rfg^b 

T^ttf^. ^n-feyi^i3j:^^-y(0**ttt6S:gi#U 

[0 0 4 6] P Pte^^^NV^-T >-Kf^ (7K^ 
^V^-f^) Srff^^if 5^Sr*l^i-5 0 PP = 0ft 

S:^/Tto ^^^V^y>f ^Srfi 1 }*^ 
KU^Sr 2 ^ d y^£JLrt^ffl"e7y^UTfce> 5 
«r5l*i-*o LfcdSor. ^-f^or/n-fcy-frittgfje 
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[0 0 4 7] wEttfttii^r^-fe^fofffprsrjaje-t- 

5 0 WE = 0ft&«#j&*tt*JhS;ft,5o *fcl*e>fF 

[0 04 8] CBIi^y V^>^y <D=* ^y^ 
SrfTi^if i^ftfflSi-*. CB = 0 

ftfc^tr— /*y**it, i*e> = tr— ^y^-rs^i* 10 
* 1 1 - m <d h <o xh ft £i$ \ z. £ *l 5 <o x J: v \ 

[0 0 4 9] NCI^t^v'a^^WJStfc 

5c ^/^^uiry1He:fctt5^^y-*K AttJ^S 
Wft&W %XbtlX\,^Z>T K^tt^rt y — c£>&<9 

[0 0 5 0] PEtt^'Df-f^^^fcSo PE = 

1 <z> £ t r tih iff 5 C £ £^-To 
[0 0 5 1] CTf4»lt^V3>f^;uPST^fc 
S^iTpJ&^Sr^-To CT=0<D£ # r<D^v h y tc^rt 

■fo CTS:ffiv^sr^:lao t ftl^^lf If ^-^-< 
Ui;^ ? P T B R-*^©f It 5 1 G^-Y 

T^fti^-^T-^P PT Affile "f-5iK*53& $ *< * 

— ^/u*#«f^fiS;tSffl*>LS^e>Bltt*tt5 0 CT^ 
1 <£>^g\ ftlSBflr — >Ow<*- x ptb 
Rrttcfc5B S^fePE4"C<Ofliattaiffi*ix»ctJ:jR< 

[0 0 5 21 felt^i/ayf-^xy hy (ttS-fe 
^ 3 yf - ^;vp S T(7)-o(7)x y h y ) PSTEfl 

ftlSBfl7-^M-^ 1/ ^PTBRt H — CO 

rt*S:J*oas, jb& 2 2 t*y h&%om^—i?'T—7/\'P 40 

PT^7K^tfc5^ 5 M5o **5«iS-rS± 
pteBS, P E MS^-^r-^x y h y p P T E 

ottfelt^i/a Vr- hyp S TE^IS^ 

[0 0 5 3] mm^— i/"r — > h y (^3®^—^ 

f-^/up P T^-ooxy s y ) ppTEfiiMt 
©fcOfcft*!), 8 try h**tf*>S. b-Ctt* 



£j}t5o r<DJ»*ttl 1 try h lefts 365. reT'liSte 
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